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Design on optical system of large plane array and high resolution
multi-spectral imager based on LCTF

Li Ke, Zhang Kangwei, Luo Miao

(Wuhan National Laboratory for Optoelectronics, Huazhong Institute of Electro-Optics, Wuhan 430074, China)

Abstract: A large plane array, high resolution and small volume multi-spectral imaging optical system
was designed based on the application of the liquid crystal tunable filter (LCTF). The LCTF has
advantage of high spatial resolution, high spectral resolution, flexible wavelength and short tuning time.
Using LCTF, a multi-spectral image whose size was about 210 mmx148 mm with resolution of 350 ppi
could be realized. The spectral range of this multi-spectral imaging system was from 420 nm to 720 nm
and the spectral resolution of which was 10nm. The results show that when the spatial resolution is 91 Ip/mm,
the on-axis O field and off-axis 1.0 field MTF at 31 wavebands are not less than 0.30, and the distortion
of TFOV is less than 0.1%. Therefore, this system has good imaging quality and can be used to acquire
and analyze the large plane array and high resolution spectral image.
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Tab.1 Parameters of VIS-10-35 LCTF

Parameter Value
Wavelength range/nm 400-720
Bandwidth FWHM/nm 10
Working aperture/mm 35
Angle-of-acceptance (half-angle)/(°) 7.5
Spatial resolution 4 000x4 000
Spectrum resolution/nm 0.5
Optics response time/ms 50
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Fig.1 Transmittance of the VIS-10-35 LCTF
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Tab.2 Parameters of Evo8050 CCD

Parameter Value
Maximum resolution/pixel 3320x2 496
Pixel size/pm 5.5x5.5
Sensor format/mm 22.66
fps 27
Interface C-Mount
Data interface Cameralink
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Tab.3 Parameters of imaging system

Parameter Value
Wavelength range/nm 420-720
Object size/mm 210x148
Object resolution/ppi 350
Maximum field(half-angle)/(°) 23
Total length/mm <200
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Fig.2 Structure diagram of LCTF and lens
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